
wa az/os1i~~ 1 *G00002* 1'CT/D~02/ 01 1 1 7 Method and device for
preventing slag from flowing along when  tapping a molten metal The
invention relates to a method for preventing slag from flowing  along where
tapping a molten motel out of a metallurgical vessel. These vessels can be,
far example but not exclusively, vessels such  as those used for Steel
production, in other words a converter, or  the vessel of an electric
furnace. In the following, the invention will be presented using the
example  of an electric furnace. Such a Vessel has an approximately oval or
pear-shaped shape when  viewed from the tap, whereby the tap opening is
provided in tyre  front bottom region that comes to a point. In the normal
position,  i.e. before tapping, the level of the melt is appraximately 1 m
to  1.5 m above the tap opening. 



This tap opening as plugged up~with a fill material and is closed  off by
means of a slide at the bottom. The fill material forms a  hill, that
projects into the container interior, above the tap  opening. Far tapping,
i.e. for filling the melt into the pan in which the  steel is subjected to
secondary metallurgy processes, the vessel iC  pivoted auto the tapping
position, so that the tap opening now  forms the lowest region of the
vessel. In this position, the slide  wo 02/081759 2 PC,T/nE02/01117 is
opened and the fill material in the tap open~.ng :is removed. The
outflowing tttelt forms a vortex {vortex effect) above the tap  gpening,
which vortex entrains the slag floating an the melt, by  means of the
suction effect, and this is undesirable for  metallurgical reasons.
Methods~known until now for preventing or reducing this vartex  effect have
not proven to be useful up to the present. The invention is therefore based
on the task o conducting a method  of the type stated initially, in such a
way that elimination of the  vortex Effect as discussed is possible in
simple manner. Another task of the invention is to indicate a device for 



implementing the method. The invention accomplishes the first part of the
task using the  following process steps: a) pivoting the vessel into the
tapping position; b) blowing gas through the channels that surround the tap
opening, counter to the flow direction of the liquid metal,  when tapping
the melt located to the vessel; c) opening the tap opening; d) pivoting the
vessel back, until the tap gpening is no longer  covered by the melt; e)
ending the blowing in of gas.  wo oz/oa1~5~ 3 Tt ].s known to blow gas into
a melt:. 



PCT/nE02/01117 In the secondary metallurgical treatment. of the steel being
produced, gas is blown Into tt~ie melt from below, through the bottom  of
the pan, in order to produce a circulation process in the melt,  so that
homogenization of the melt temperature as well as of the  alloy Components
dissolved in the melt is archieved. In such gas flushing system:, square or
round nozzle blocks are set  into the bottom of the pan, with conically
shaped scouring blocks  set into them, which are designed in such a way
that the gas can  stream into the melt through them. Several types are
known. for  example porous scouring blocks, slotted scourers, sitar
scourers,  etc. 7n order to prevent the gas from exiting out of the
scouring blocks  on the side, these scouring blocks are surrounded with a
metal  mantle. The height of the steel level. ire the pan, above the
scouring  blocks, is up to 4 m. When the gas is blown into the melt from
below, a so-called "bald  head" is observed at. the surface of the melt. As
the name allows  one to presume, the melt surface a s absolutely free of
foreign  bodies at this location.  wo 02/081759 4 The invention) takes
advantage of this effect. PCT/DE02/01117 



The tap opening an the vessel of an electric furnace (analogous to  a
converter) is formed by so-Called interchangeable pipes, several  of which,
on top of one another, form the opening, which becomes  narrower towards
the bottom. Such interchangeable pipes consist of  magnesite, corundum
concrete, or similar refractory materials.  These interchangeable pipes are
surrounded by tap framing blocks,  whereby a join exists between the
interchangeable pipes and the tap  framing blacks, which join is filled
with a refractory material.,  Towards the bottom, this system is closed
of'f: by means of a so  called cup black. In this connection, the opening
of the cup block  can be closed off by means of: a slide. According to the
invention, it is now provided that similar to the  scouring stones just
mentioned, axially extending channels are  provided in the wall of the
interchangeable pipes (at least the top  one or the top two) , which
channels open into the interior of the  vessel. The channels are connected
with a gas supply. As soon as the vessel has been tilted into the tapping
position,  the supply of. gas is started. The gas that exits from the
channels  removes the hill formed of fill material above the Lapping
opening. Then the slide is pivoted away below tYie cup block, and the fill
material within the tap o~:~ening is removed. The melt can now flow  out
into the pan, whereby the aforementioned vortex forms above the  Wo
02/081759 5 PCT/D~E02/01117 tap opening. 2tie gas that flows into the mel t
forms the "bald  head" as described, above the channel openings, similar to
the  scouring process, which means that in this region, the slay is
pressed away towards the outside Arid prevented from flowing into  the pan
through the tap opening. Blowing the gas in is continued until the vessel
has been pivoted  back and the tap opening is no longer covered with melt.
Tt is understood as a matter of course that a gas is used that does  not
disturb tYie metallurgical properties of the melt. 



In order for the gas to be able to exit from the interchangeable  pipes on
the side, the.e are surrounded on the outside by a steel  mantle made of
rust-free material. Although it as possible that trig channels past through
all the  interchangeable pipes arranged on top of one another, it S.s
preferably provided, however, to furnish only the top one or the  top two
interchangeable pipes with channels. These two top  interchangeable pipes
can also be farmed xn one piece and therefore  form a unit. The arrangement
acid the geometry of the channels result from the  application requirements
in each instance. In the production and the geometry of the channels, it is
possible  to draw an the experience gained in the field of scouring blocks.
WO 02/08'1759 6 PCT/D~02/01117 In order to be able to apply the gas
uniformly to all the gascarrying channels, the bottom channel-carrying
interchangeable pipe  is provided with an annular chamber at its I~ottam,
into which all  the channels open, and into which t2~.e gas supply pipe
options, which  pipe is arranged, for example, in the region between the
inter. changeable pipes and the tap framing blocks that surround  them.
Tree already existing joint between the two elements can be  utilized for
this purpose, or a groove ys provided in the outside  of the
interchangeable pipes that do not have any channels. In order to prevent
electrical sparkover onto the gas supply pipes  and their destruction or
damage, Claims 10 and 11 alternatively  propose to either lay the metallic
sheath of the metallurgical  vessel to the same electra cal potential. as
the gas supply pipes,  or, according to Claim 11, to insulate the gas
supply pipes from  the potential. that is applied to the metallurgical
vessel . .The invention will be presented below, using drawings, and
explained in greater detail. 



The drawings show: Fig. 1: a vessel of an electric. furnace in
cross-section; Fig. 2: the tapping system of a vessel according to Fig. 1
in a  perspective view, and in cross-section;  wo 02/081759 7
FCT/bt~',02/011 17 Fig. 3 a special embodiment of an interchangeable pipe,
in  Cross-section; r'ig. 4a to 4c: three possible channel geometries~in the
interchangeable pipes. I'ig. 1 shows the vessel of an electric furnace for
steel. production  in lengthwise cross-section, the vessel being
identified, in  general, with the reference number 1. In a top view, the
vessel 1  has an approximate pear shape, whereby the tap opening 4 is
located  in the bottom 3 of the vessel 1 , at tYie end 2 i:hat comes to a
sharper, point. The anode 5 is arranged in ttie approximately  central
region of the bottom 3. The cathode and the lz.d of. the  vessel are not
shown. The vessel 1 can be tilted about an axis that passes perpendicular
through the plane of the paper. Scrap is primarily malted in this  vessel
1, whereby the mP].t: achieves the level indicated with 6  after the
melting process. 



Y~'ig. 2 shows the tapping system with tY-e trap opening 4, on a larger
scale. In the present case, this tapping system is composed of  five
~.ni~erchangPahle pipes 7, 7', arranged on tap of one another,  the opening
diameters of which become smaller towards the bottom.  The interchangeable
pipes 7, 7' are surrounded by cubically  structured tap framing blocks 8,
whereby the loin 9 between the  interchangeable pipes 7, 7' and the tap
framing blocks 8 is filled  wo oz/os1~5~ e PC.T/DEp2/01117 with a
refractory material. The tapping system is closed off at  the bottom by
means of a cup block 10, the opening of which can be  closed with a slide,
riot shavers. 't'he top two inte.rrhanc~eak~le pipes 7' have channels 11
arranged to  extend axially in the pipe wall, which channels produce a
connection between th~- interior of the vessel 1 and an annular  chamber
12, which is provided at the bottom of the bat.tom  interchangeable pipe
7'. A gas supply line 13 that leads to the  boi,i,om between the
interchangeable pipes 7 and the tap framing  blocks 8 and is passed at a
slant towards the outside between the  bottom tap framing block B and the
cup block opens into the annular  chamber 12. Fi.g. 3 shows a possible
embodiment of an interchangeab],c? pipe 7'.  This ~.nterc:hangeable pipe 7'
is composed of two parts, namely of an  inside part 14, which has a conical
structure, whereby the outside  mantle of this cone narrows towards the
top. This inside cone 14  inserted into an outside part 15, the inside
surface of. which is  structured to be complementary to the outside surface
of the inside~  none 14. A top view of such an inLex~changeable pipe 7' is
shown in Fig. 4G.  Here, the Channels 11 for the gas supply are formed by
the grooves  molded into the outside surface of the inside cone 14. Other
possible fortes of the channels can be seen in Fig. 4a and  



WO 02/081759 9 Fig. fib. >~CT/17.E02./011 17 7n ~'ig. 4a, the Ckiar~nFls 11
are structured as radially arranged  slits, while the channels are formed
by a plurality of bares Xn the  example of. F~q. 4b. Other geometries or
embodiments of. the channels are possible, for  example channels in star
shape or the like. The method according to the invention will be briefly
presented in  the following: After the melting process, the vessel 1 is
tipped forward, so that  the tap opening 4 forms the lowest part of the
vessel 1. As soon as the vessel is in this position, the process of blowing
gas into the melt by way of the channels 11 is started. Only then  is the
tapping system opened, so that the melt can flaw down  through the tap
opening ~ lnta a pan that is placed underneath it  snot Shawn). Blowing gas
into the melt by way of the channels 11 has the result that the formation
of a vortex above the tap opening  A is counteracted, so that na slag can
be entrained into the pan  through the tap opening 4 by this vortex. A
so-called "bald head" forms above the tap opening 4 because of  the gas
that is blown an, i.e. this is a region in which the slag  is forced away
to t}'~e side. 



W4 02/0$1759 10 PC:T/I~E02/01 1 1 7 When the frill level in the pan has
reached the desired value, the  vessel 1 is pivoted beck . When the tap
opening 4 is no longer. covered by melt, the gas supply  is shut off.  Wp
Q2/081759 11 Claims PCT/T~E42/01 1 i 7 1. Method for preventing slag from
flowing along when tapping a  molten meta] out. of a metallurgical vessel,
characterized by  the process steps: 



a) pivoting the vessel. (1) into the tapping position; b} blowing gas
through the channels (11) that surround the  tap opening {4), counter to
the flow direction of the  liquid metal, when tapping the melt located in
the vessel  (1); G) opening the tap opening (4); d) pivoting the vessel.
(1} back, until the tap opening (4)  is no longer covered by the melt; e)
ending the blowing in of gas. 2. Device for implementing the method
according to Claim 1 at a  metallurgical vessel, wherein the tap opening is
formed by  interchangeable piper formed of wear-resistant refractory
material, arranged an top of one another, which are enclosed  by tap
framing blocks, whereby the lower end of: the tap  interchangeable system
formed in this way is formed by a cup  block, against which a slide that
closes off the opening  rests, characterized in that axially extending
channels (11) that arG open at both end; of  the pipe (7') are provided in
the pipe wall. of at least the  interchangeable pipe (7') that opens into
the interior of the  WO 02/081759 12 



L'CT/DE02/01117 vessel, which channels are connected with a gas supply (13)
at  the pipe end facing away from the interior. of the vessel. 3. Device
according to Claim 2,  characterized in that the interchangeable pipe/pipes
(7') in whose walllwalls the  gas-carrying channels (11) are arranged,
is/are surrounded by  a sheet-meta] mantle of stainless steel. 4. Device
according to Ca.aim Z or 3,  characterized iri that the channels (11) are
radially arranged slits that surround  the pipe opening. S . Device
according to C:].a:i m 1 or 3 ,  characterized ~.n that the channels (11}
are uniformly distributed bores that  surround the pipe opening. 6. Device
according to Claim 2 ar 3~  characterized in that the channels {11) are
formed by the interstice that occurs  when thF interchangeable pipe (7' )
is composed of: a conically  structured insidQ pa.pe (14) and are outside
pipe (15)  structured to be complementary to it, acid when channelforming
grooves are provided ether in the outside surface of the  inside cone (14)
or. .in the inside surface of the outside cone 



WU 02/0$1759 13 (15) . PCT/DE02/01117 7. Device according to one of Claims
2 to 6,  characterized in that ~.he gas supply (13} to the interchangeable
pipe/pipes that  have the channels opens into an annular chamber (12) that
i.s  arranged below the lowest channel-carrying interchangeable  pipe and
impacts all the channels. 8. Device according to Claim 7,  characterized in
that the gas supply (13) consists of a pipe that opens above the  cup block
(10) into the join {9) between.,the interchangeable  ~ pipes (7) and the
tap framing blocks (8), and is guided  axially from there to the annular
chamber (12) . 9. Device according to one of Claims ? to 8,  character.lzed
in that the interchangeable pipes (7') that have the channels {11)  form a
unit. 



10. Devine according to one of Claims 2 to 9,  characterized in~t:hat the
metallic sheath of the metallurgical vessel lies at the  same electrical
potential.. as the gas supply pipes. 11. Device according to one of Claims
2 to 9,  WO 02/081759 14 PCT/DE02/01117 characterized in that the gas
supply pipes axe insulated with regard to the potential that lies at the
metallurgical vessel. 


